The structural relationship of the small (a) and large (3) subunits of reverse transcriptase isolated from two avian RNA tumor viruses has been examined by tryptic peptide analysis. Comparison of the tryptic hydrolysates of the isolated subunits by two-dimensional separation on thin-layer cellulose plates indicates that (i) the a subunit of reverse transcriptase of avian myeloblastosis virus is structurally related to they8 subunit; (ii) the a and /3 subunits of the enzyme of Rous sarcoma virus also appear to be related; and (iii) there appears to be an extensive amino-acid sequence homology between reverse transcriptases of avian myeloblastosis virus and Rous sarcoma virus. Evidence is also presented that both a and /3 subunits can be identified in purified avian myeloblastosis virions.
RNA tumor viruses contain a DNA polymerase that can utilize both ribopolymers and deoxyribopolymers as templates to synthesize complementary deoxyribopolymers (1) (2) (3) (4) .
Because of its ability to transcribe polyribonucleotides into complementary polydeoxyribonucleotides, this enzyme has been referred to as reverse transcriptase. During the life cycle of the RNA tumor viruses, this enzyme is required to synthesize DNA complementary to viral RNA (5, 6) .
Reverse traniscriltase isolated from avian myeloblastosis virus (A.MV) and Rous sarcoma virus (RSV) has been extensively characterized (7) (8) (9) (10) (11) (12) . Purified enzyme preparations from these sources exhibit at least three characteristic enzymatic activities: RNA-directed DNA synthesis, DNAdirected DNA synthesis, and ribonuclease H (which selectively degrades the RNA moiety of DNA -RNA hybrids) (5, 6) . The enzymes of both AMV and RSV are composed of one small subunit (a) and one large subunit (I) with apparent molecular weights of 60,000 and 100,000, respectively (7, (10) (11) (12) . A molecular species containing only a subunit has been isolated and shown to possess all three of the enzymatic activities exhibited by the native enzyme, a/3 (11) . Furthermore, it has been shown that these activities of the a subunit isolated from a temperature-sensitive mutant of RSV (tUL-1337 PR-C) are 5-to 7-fold more thermolabile than those of the a subunit isolated from the wild-type parentt. Thus, it appears that at least the lowermolecular-weight subunit is coded for by the viral genome (12, t Purified virions of AMV and RSV were lysed with nonionic detergent (Nonidet P-40). The viral DNA polymerase was then purified from the lysate by sequential column chromatography on DEAE-Sephadex and phosphocellulose, as described (10) . A minor peak of activity was eluted from the phosphocellulose column at a salt concentration of 0.1 M, followed by a major peak of enzymatic activity eluting at a salt concentration of 0.25 AI KCl (10) . Only material from the major peak of enzymatic activity was used in the experiments described below.
In Vitro Radiolabeling of Reverse Transcriptase. Purified reverse transcriptase, isolated from either A'JV or RSV, was 20 mM dithiothreitol, or 5% 2-mercaptoethanol, 20% glycerol, and 0.005% bromophenol blue (solubilization buffer). The radiolabeled sample was then subjected to electrophoresis in a preparative polyacrylamide gel.
Polyacrylawiide Gel Electrophoresis Techniques. Samples in solubilization buffer (described above) were subjected to electrophoresis in polyacrylamide slab gels using a discontinuous buffer system (x1, 18) containing sodium dodecyl sulfate (19) . Preparative gels were cross-linked with NN'-diallyltartardiamide (20, 21) ; analytical gels were crosslinked with methylene-bisacrylamide. After electrophoresis, the protein bands were located in the gel by staining with Coomassie brilliant blue (22) and/or by autoradiography (23) . Details of these procedures have been described (21, 24) .
Peptide Analysis. The procedures used for peptide analysis have been described in detail elsewhere (24 unit (compare panels A and B). It did, however, render even the native enzyme functionally inactive. This inactivation was not a consequence of iodination itself, but of the procedure used, since we have recently found that reverse transcriptase iodinated by use of lactoperoxidase (25) .4 .
-: *h. Fig. 2 . Three undesignated spots are also shown in the diagram. One of these, below and to the left of spot h, is present in the AMV and RSV preparations shown in this figure, but was not detected in the AMV preparation shown in Fig. 2 . The second, below and to the left of spot o, was detected only in the RSV preparations. The third, above and to the left of spot a, was detected in AMV but not in RSV preparations. Some spot "doubling" occurred in the mixture shown in panel F. The reason for this is not known, but the similarities between the a and subunits of RSV (panels D and E, respectively) are supported by the mixtures shown in panels G and H. Electrophoretic and chromatographic separations were from left to right, and from bottom to top, respectively. The origin of sample application appears as a spot in the lower left-hand corner of the photographs.
verse transcriptase preparations of AMV and RSV. As mentioned above, there are apparent differences in the region of spots n and o and all AMV preparations examined contain a series of spots to the left and above the spots a and b, which are not observed in RSV preparations (Figs. 2 and 3) .
Detection of Reverse Transcriptase in Purified Virions. To determine whether the a and , subunits are both present in the virions, a preparation of purified AMV was solubilized and subjected to electrophoresis in an analytical polyacrylamide slab gel. As shown in Fig. 4 , panel A, five major and several minor protein bands were detected in the virion preparation. Two of the minor bands had electrophoretic mobilities indistinguishable from those of the a and # subunits of purified reverse transcriptase of AMV (compare panels A and 13). Densitometric quantitation of the relative amounts of these two virion proteins showed them to be present in a ratio The close structural relatedness of a and fi subunits can also be explained on the basis that the two proteins are independently coded for by the same gene (e.g., more than one initiation and/or termination site within the same gene), or that each subunit is coded for by separate but related genes.
Although neither of these possibilities can be ruled out by the data presented here, the last one at least seems unlikely, since together, these proteins would require nearly 50% of the potential coding capacity of the avian RNA tumor virus genome (27, 28) .
Finally, the observed similarities of reverse transcriptases of 1251-labeled peptide distributions of AMV and RSV (Fig. 3) suggest that these enzymes may share extensive amino-acid sequence homology. This is consistent with the observation that antisera to reverse transcriptase of AMV inhibit the enzymatic activity of reverse transcriptase of RSV (29) . Although the technique used in the experiments reported here allows detection of only those peptides containing tyrosine residues (30) , it can be used to make a limited comparative study of reverse transcriptase from other sources to determine whether some portions of its amino-acid sequence may have been conserved during the evolution of the RNA tumor viruses. 
